The presence of Lactobacillus jensenii and Lactobacillus acidophilus has been studied in specimens from the rectum and vagina of the mother, from the mouth of the infant at the time of delivery, and from the mouth and rectum of infants six days of age. L. jensenii could be differentiated from other species of lactobacilli by the (17, 27, 33) . Recently a new species, L. jensenii, was isolated from vaginal discharges (13) and this organism is not known to colonize other sites of the human body.
heterofermentative L. fermentum and L. cellobiosus (17, 27, 33) . Recently a new species, L. jensenii, was isolated from vaginal discharges (13) and this organism is not known to colonize other sites of the human body.
The newborn infant is usually considered to derive its initial oral microbial flora from the rectovaginal region of the mother during delivery. However, a bacterial contamination of the infant's mouth is not obligate and a mouth free of bacteria is not an uncommon finding after delivery (4, 6, 15, 21, 29, 34) . There are in fact few studies where the transmission of specific organisms from mother to child has been established. The same serotypes of Escherichia coli (11) and subtypes of group B streptococci (9) have been isolated from the throats of newborn infants and from the rectum or vagina of their mothers. It is possible that L. jensenii may also serve as an indicator organism to demonstrate this route of transmission.
This communication describes the lactobacillus flora of the rectovaginal region of the mother and of the mouth of the infant at the time of delivery, as well as of the mouth and rectum of six-day-old infants.
MATERIALS AND METHODS
Sampling and cultivation. Samples from the vagina and rectum of the mother and from the mouth of the infant were obtained during 13 deliveries. The pregnancy and delivery were uncomplicated. Immediately after delivery, a sterile, cotton-tipped applicator stick (Cotton Buds, Johnson & Johnson, New Brunswick, N.J.) was introduced into the mouth of the infant and streaked along the upper and lower alveolar ridges. The maternal samples were then obtained before the cord was clamped. By wearing rubber gloves, the labia were separated, and a cotton-tipped applicator stick was inserted into the distal part of the birth canal and streaked against the walls of the vagina, which were overflowed with a mixture of blood and amniotic fluid from the uteral cavity. Finally, a sample was taken from the ampulla recti with an applicator stick. After collecting each sample, the applicator stick was immediately introduced into a tube with 9 ml of a balanced salts solution containing 0.01 g of gelatin per liter (24) . The tubes were kept at 4 C until plating was done within a few hours. The tube was treated in a Whirlmixer (Lab-Line Instruments, Mellrose Park, Ill.) for 20 s and 0.5 ml of the sample was cultured as a pour plate in Rogosa SL agar (Difco). The plates were incubated for 96 h under an atmosphere of 95% H2 and 5% CO2 in a jar provided with palladium asbestos in a copper net.
Oral and fecal samples were also obtained with cotton-tipped applicator sticks from 33 healthy infants, 6 days old. The specimens were spread over the surface of freshly prepared Rogosa SL agar plates which were incubated as previously described.
From (28) . The basal medium contained per liter: tryptone (Difco) (10 g), Lab-Lemco (Oxoid) (10 g), yeast extract (Difco) (5 g), Tween 80 (1 ml), K,HPO4 (2 g), sodium acetate *3H20 (5 g), diammonium citrate (2 g), MgSO4.7H20 (0.2 g), and MnSO4.4H20 (0.05 g) (5). Fermentation of various substrates was studied in the basal medium. The concentration of galactose was 1.2% (wt/vol) and of the other substrates 2% (wt/vol). Reduction of nitrate to nitrite was tested in the indol-nitrite medium (BBL) as described by Holdeman and Moore (20) . The basal medium was supplemented with 0.3% (wt/vol) L-arginine hydrochloride and 2% (wt/vol) glucose when testing production of ammonia from arginine, with 0.5% (wt/vol) esculin and 0.05% (wt/vol) ferric citrate for the test of esculin hydrolysis, with 0.5% (wt/vol) sodium hippurate and 1% (wt/vol) glucose for the test of hippurate hydrolysis, and with 2% (wt/vol) agar and 2% (wt/vol) glucose or 4% (wt/vol) sodium gluconate for the test of gas production from glucose or gluconate. The gas production was studied in pour tubes, which were observed for gas bubbles in the agar. The ability to grow at 15 and 45 C was tested in the basal medium supplemented with 2% (wt/vol) glucose. The pH of the gluconate medium was 5.2 (M. Rogosa, personal communication) and of the other media, 6.4. All media were sterilized by filtration and inoculated from an 18-h glucose broth culture. Growth was recorded after 2, 4, 7, and 14 days, when pH of the cultures was also measured. The fermentation products from glucose were studied in the PRAS glucose medium (20) and the optical isomers of lactic acid in the glucose broth with Lab-Lemco were omitted. The fermentation products were determined as described by Carlsson (2) and L-lactic acid with L-lactate dehydrogenase (Boehringer, Mannheim, Germany) as described by Hohorst (19 
RESULTS
In 13 deliveries, lactobacilli could be recovered from the mothers in eleven of the rectal and in eight of the vaginal samples (Table 1) . Lactobacilli were also found in seven oral samples from the infants. In one delivery, lactobacilli were not found in samples from the mother or the infant. The predominant species in the vaginas of the mothers and in the mouths of the infants were L. jensenii and/or L. acidophilus.
The rectal samples from the mothers contained a variety of homofermentative and heterofermentative species. When lactobacilli were found in the mouth of an infant, the same species of lactobacilli were also isolated from its mother's vagina in all cases but one (Table 1) .
L. jensenii, L. acidophilus, and L. salivarius were found in only three of the samples taken from the mouths of 33 infants, 6 days old, one in each. In feces, L. jensenii was found in six of these infants, L. acidophilus in three, L. salivarius in one, and L. casei in two infants. Bifidobacteria grew on Rogosa SL agar from 13 of the 33 fecal samples. The bifidobacteria were strictly anaerobic and produced equal amounts of acetate and lactate from glucose.
The characteristics of the reference strains of L. jensenii and L. acidophilus and of the isolates are shown in Table 2 . The isolates of the heterofermentative lactobacilli had characteristics in common with L. buchneri and L. brevis, but the electrophoretic mobilities of their lactate dehydrogenase were not identical to those of the heterofermentative reference strains.
DISCUSSION
A similar lactobacillus flora was found in the vagina of the mother and in the mouth of the child at the time of delivery in 6 out of 13 cases. In most cases the predominant species in these sites were either L. jensenii or L. acidophilus. In the rectal samples from the mothers a variety of lactobacillus species was found. Thus newborn infants appear to derive their initial oral flora quite often from the mucous membranes of the mother's vagina. (16, 25) and its preferential site of colonization is the lower part of the ileum (18, 22) . In the breast-fed infant an intestinal microflora develops with high counts of lactobacilli, which is considered to prevent a colonization by enteropathogenic bacteria (1). There is an increasing number of' lactobacilli in the vagina during pregnancy (31, 33) . I'his increase may facilitate a colonization of the infant's intestine with lactobacilli at the time of' delivery.
In the adult, L. acidophilus also constitutes a major part of the lactobacillus flora of the oral cavity (28, 32) acidophilus represents, however, a heterogeneous group of organisms (7, 12, 22) and it is possible that different types of L. acidophilus colonize these sites.
It is surprising that L. jensenii (13) already at birth, probably from the mother's vagina and via the mouth. The ecological role of this organism as well as its way of adhering to the mucosal surfaces at these sites is an interesting field for further studies. 
